Macrophage-conditioned medium inhibits the activation of cyclin-dependent kinase 2 by adipogenic inducers in 3T3-L1 preadipocytes.
Macrophage infiltration into adipose tissue, associated with obesity, is thought to contribute to abnormal adipose tissue remodeling, low-grade inflammation, and insulin resistance. Medium conditioned by macrophages (MacCM) inhibits 3T3-L1 and human adipocyte differentiation, as well as early adipogenic cell cycle events including MCE and retinoblastoma protein (Rb) phosphorylation. Our objective was to determine if the inhibition of Rb phosphorylation was linked to changes in cell cycle-related proteins. We treated 3T3-L1 preadipocytes with adipogenic inducers for 24 h in control medium versus J774A.1-MacCM. The differentiation-induced mRNA and protein expression of cyclin A, an activator of cyclin-dependent kinase (cdk) 2 which phosphorylates Rb, was inhibited by 82% and 73%, respectively, by J774A.1-MacCM; adipogenic expression of Myc, a transcriptional regulator of cyclin A, was also suppressed significantly. Consistent with the reduction in cyclin A levels, the activation of cdk2 by adipogenic inducers was inhibited by 75% by J774A.1-MacCM. J774A.1-MacCM also lowered levels of cyclins D1 and D2. Inhibition studies demonstrated that platelet-derived growth factor, an anti-adipogenic factor found in J774A.1-MacCM, was not responsible for the inhibitory effect on differentiation. The anti-adipogenic effect of J774A.1-MacCM was resistant to proteinase K and heat treatment, and was present in a <3 kDa fraction. Our data indicate that J774A.1-MacCM interferes with the upregulation of cyclin A levels and cdk2 activity that are required for Rb phosphorylation and MCE in 3T3-L1 adipogenesis.